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(57) Abstract 

A filtration membrane module comprising a filter housing having a first connection and a second connection, provided with a membrane 
compartment in which is mounted a bundle of nitration membranes, which filtration membranes at both ends of the filtration membrane 
module are cased in membrane holders, and minimally one distributor pipe mounted transversely to the filtration membranes and which is 
provided with minimally one distributor opening to the membrane compartment. Preferably, the nitration membrane module is provided 
with minimally one distributor compartment which communicates by means of a connection with the minimally one distributor pipe. 
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Filtration membrane module 

The present invention relates to a filtration mem- 
brane module comprising a filter housing having a first con- 
nection and a second connection, and being provided with a 
membrane compartment in which is mounted a bundle of filtra- 
5 tion membranes, which filtration membranes at both ends of 
the filtration membrane module are cased in membrane holders. 

Such a filtration membrane module is already known 
in practice. In this filtration membrane module, capillary or 
tubular filtration membranes are mounted in a filter housing 

10 and at the ends of the filter housing the filtration 

membranes are cased in membrane holders closing off the space 
between the filtration membranes and the filter housing. A 
fluid to be filtered is passed through the capillary or 
tubular filtration membranes and the fluid passing through 

15 the membrane wall, the permeate, is discharged from the fil- 
tration membrane module via one or more openings provided in 
the wall of the filter housing. 

The disadvantage of said filtration membrane module 
is that there is a strong flow of fluid to be discharged to 

20 the opening (s) in the wall of the filter housing, which flow 
runs partly transversely to the filtration membranes. This 
results in a strong transverse force being exerted on the 
walls of the filtration membranes attempting to push the fil- 
tration membranes through the openings in the wall of the 

25 filter housing. 

Said transversal forces may squeeze the capillary or 
tubular filtration membranes, so that fluid becomes unable to 
flow through the filtration membranes, reducing the capacity 
of the filtration membrane module. In addition it is very 

30 likely that the filtration membranes become damaged and poss- 
ibly become leaky. 

Moreover, the rinsing procedure for the filtration 
membranes is far from optimal. Rinsing is necessary because 
after a time the filtration membranes become saturated with 

35 components from the fluid to be filtered. 

When rinsing, rinsing fluid is supplied via the 
openings in the wall of the filter housing and will now pass 
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the membrane wall of the filtration membranes in the opposite 
direction. In this process the components filtered out during 
the filtration process are flushed from the membrane wall and 
are discharged from the filtration membranes, while also 
5 transverse, but now reverse transverse forces, are exerted by 
the rinsing fluid on the filtration membranes' walls. Fur- 
ther, the rinsing fluid does not sufficiently reach all fil- 
tration membranes during the rinsing process so that not all 
filtration membranes are rinsed adequately and components 

10 that have been filtered out and left behind, are not removed 
satisfactorily. 

The known filtration membrane module may also be 
used in such a manner that the fluid to be filtered is sup- 
plied via the openings provided in the filter housing, so 

15 that in contrast with normal use, flow takes place in reverse 
direction. Permeate now collects within the filtration mem- 
branes and is discharged via their open ends. During rinsing, 
fluid will be supplied via the open ends of the filtration 
membranes. With this method all the above disadvantages 

20 remain in full force. 

According to the invention a filtration membrane 
module is provided, characterized in that at least one dis- 
tributor pipe is placed transversely in the direction of the 
filtration membranes and which is provided with at least one 

25 distributor opening to the membrane compartment. This ensures 
that the permeate flows substantially parallel to the filtra- 
tion membranes in the direction of the distributor pipes. As 
a result no, or only minor transverse forces are exerted on 
the filtration membranes. This prevents damage and the fil- 

30 t rat ion membranes will not become squeezed, resulting in a 
capacity which is greater than when using a module without 
the distributor pipes, while the size of filtration membrane 
module remains constant. Another result is that rinsing fluid 
is better able to reach the filtration membranes when it is 

35 supplied via the distributor pipes. In this manner the fil- 
tration membranes are rinsed better so that cleaning is 
improved . 

In a preferred embodiment the filtration membrane 
module is characterized by minimally one distributor compart- 
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ment which communicates by means of a connection, with the 
minimally one distributor pipe. This provides an increased 
discharge capacity for the permeate. The distributor compart- 
ments may be realized in different ways. In a first version a 
5 distributor compartment is provided which annularly surrounds 
the membrane compartment, A second version is characterized 
in that the distributor compartment is a pipe located in the 
centre of the membrane compartment . A third version is char- 
acterized in that the distributor compartment is a set of 
10 pipes which are distributed inside the membrane compartment. 
The inclusion of a distributor compartment allows the per- 
meate to be discharged in an adequate manner and to optimally 
utilize the filter capacity of the filtration membrane mod- 
ule. 

15 Preferably the minimally one distributor pipe pro- 

jects through or into the distributor compartment. In this 
manner a distributor pipe may easily be coupled to the dis- 
tributor compartment and mounted in the interior of the fil- 
ter housing. 

20 In a preferred embodiment the filtration membrane 

module is characterized in that when using more than one dis- 
tributor pipe, adjacent distributor pipes are turned in rela- 
tion to each other and mounted parallel to the longitudinal 
axis of the filtration membrane module. Thus the distributor 

25 pipes are mounted evenly distributed in the interior of the 
membrane compartment, which further promotes permeate flow 
parallel to the filtration membranes and further improves the 
rinsing of the filtration membranes. 

Preferably the cross section of a distributor pipe 

30 in the longitudinal direction of the filtration membrane mod- 
ule is larger than or equal to the cross section in the 
crosswise direction of the filtration membrane module. Such 
an embodiment of the distributor pipes achieves that while 
the surface area of the cross section of a distributor pipe, 

35 in other words, the discharge capacity of a distributdr pipe 
remains constant, said distributor pipe will take up less 
space in a cross section of the filtration membrane module. 
This means that more filtration membranes can be accommodated 
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in the filtration membrane module and the filtration capacity 
is increased. 

In a preferred embodiment the distributor openings 
in the distributor pipes extend substantially in the longi- 
5 tudinal direction of the filtration membrane module. This 

embodiment prevents a permeate flow in the circular direction 
in the filtration membrane module, which would be directed 
transversely at the filtration membranes. This contributes to 
a further reduction of the possibility of damage and 
10 squeezing of the filtration membranes and therefore to a fur- 
ther increase in capacity. 

Preferably the surface area of the distributor open- 
ings in the distributor pipes increases radially outward from 
the centre of the filtration membrane module. In this embodi- 
15 ment the ratio between the flow- through area in the distribu- 
tor pipe and the filtration membranes can be kept constant as 
a function of the radial distance to the centre of the fil- 
tration membrane module. This ensures a further improvement 
with regard to the permeate flowing parallel to the filtra- 
20 tion membranes. 

The invention will now be elucidated with reference 
to the accompanying drawing, in which identical parts carry 
identical reference numbers and in which: 

Fig.l shows a longitudinal section of a first pre- 
25 f erred embodiment of a filtration membrane module according 
to the invention; 

Fig. 2 shows a cross section of the first preferred 
embodiment shown in Fig. 1; 

Fig. 3 shows a longitudinal section of a second pre- 
3 0 f erred embodiment of a filtration membrane module according 
to the invention; 

Fig. 4 shows a cross section of the second preferred 
embodiment shown in Fig. 3; 

Fig. 5 shows a longitudinal section of a third pre- 
35 f erred embodiment of a filtration membrane module according 
to the invention; 

Fig. 6 shows a cross section of the third preferred 
embodiment shown in Fig. 5; 
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Fig. 7 shows a longitudinal section of a fourth pre- 
ferred embodiment of a filtration membrane module according 
to the invention; and 

Pig. 8 shows a cross section of the fourth preferred 
embodiment shown in Pig. 7. 

In the discussion of the preferred embodiments it is 
assumed that the fluid to be filtered is supplied via the 
first connection and the permeate is discharged via the sec- 
ond connection, therefore the first connection will be indi- 
cated by inlet and the second connection by outlet. During 
rinsing of the filtration membrane module rinsing fluid will 
be supplied via the outlet. The embodiments described may, 
however, be applied in such a manner that the fluid to be 
filtered is supplied via the second connection and the per- 
meate is discharged via the first connection. With this mode 
of application the rinsing fluid will then be supplied via 
the first connection. 

Figs. 1 and 2 show a first preferred embodiment of a 
filtration membrane module according to the present inven- 
tion. The module consists of a filter housing 10 provided 
with a membrane compartment 20 in which is incorporated a 
bundle of membranes 21 and a tube 45 centrally mounted in the 
filter housing 10, where said tube serves as distributor com- 
partment 40. In practice, the diameter of the filtration mem- 
branes will vary between 0.2 and 15 mm, although the inven- 
tion is not limited to these diameters. In the embodiment 
shown, the filter housing 10 and the tube 45 have a circular 
cross section, but the cross section may also have another 
shape . 

At the ends of the filter housing 10 the filtration 
membranes 21 are cased in membrane holders 30. In this embo- 
diment said membrane holders 30 also serve as holders for the 
tube 45, and the membrane holders 30 close off the space 
between the filtration membranes 21 and the walls of the mem- 
brane compartment 20. 

The filter housing 10 and the tube 45, are preferab- 
ly made from a plastic such as PVC, but may also be made from 
a metal or another material, which must be inert to the fluid 
to be filtered. However, a suitable plastic is preferred, as 
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said plastic will generally be chemically inert to the fluid 
to be filtered, does not corrode, is easier to machine, and 
is lighter in weight. In the embodiment shown, the membrane 
holders 3 0 comprise a resin applied in the filtration mem- 
5 brane module, in which the filtration membranes 21 are 

imbedded. At the two ends of the filtration membrane module 
the filtration membranes 21 are open. The unsealed ends of 
the distributor compartment 40 function as outlet 42 . 

Distributor pipes 50 are mounted to pass through the 

10 tube 45. These distributor pipes 50 are arranged substan- 
tially perpendicularly through the tube 45 and are provided 
with distributor openings 51. In the first embodiment shown 
in Figs. 1 and 2, two adjacent distributor pipes 50 are 
always rotated 60° in relation of each other, as can be seen 

15 in Pig. 2. Between the distributor pipes 50 shown in Fig. 1, 
there are two further distributor pipes 50 which are rotated 
60° and 120° in relation to a left and right distributor pipe 
50 respectively. The number of distributor pipes 50 necessary 
will depend on the particular application to which the fil- 

20 t rat ion membrane module is put and on the filtration proper- 
ties of the filtration membranes. 

A second embodiment is shown in Figures 3 and 4 . . 
This second embodiment is largely identical to the first 
embodiment. However, in this case holders comprising, for 

25 instance, a resin, are provided over the entire cross section 
of the two ends of the filtration membrane module. Said 
holders completely seal the ends of the filtration membrane 
module, but not the filtration membranes 21. The distributor 
compartment 40 is in communication with the outlet 42 pro- 

30 vided in the wall of the filter housing by means of pipes 60. 
Said pipes 60 may be designed as distributor pipes 50, but 
they may also lack distributor openings 51. 

Figs. 5 and 6 show a third preferred embodiment of 
the filtration membrane module according to the invention. In 

35 this embodiment the distributor compartment 40 is formed 
between the filter housing 10 and a tube 46 mounted in the 
interior of the filter housing 10. Said tube 46 holds the 
filtration membranes 21 and at the ends of the filtration 
membrane module the filtration membranes are cased in mem- 
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brane holders 30, closing off the space between the filtra- 
tion membranes 21 and the distributor compartment 40, that is 
to say the tube 46. In this third embodiment also, the mem- 
brane holder 30 may be formed by a resin provided in the tube 
5 46. The unsealed ends of the distributor compartment 40 func- 
tion as outlet 42. 

Distributor pipes 50 are mounted to pass through the 
tube 46, which project into the distributor compartment 40 
and which are provided with distributor openings 51. The dis- 

10 tributor pipes extend substantially perpendicular to the tube 
46 and thus also to the distributor compartment 40. In the 
third embodiment shown in Figs. 5 and 6, two adjacent dis- 
tributor pipes 50 are always rotated 90° in relation to each 
other, as can be seen in Pig. 6. Between the distributor 

15 pipes 50 shown in Pig. 5, there is one further distributor 
pipe 50. 

Choosing the length of the distributor pipes 50 such 
as to correspond with the inside diameter of the filter hous- 
ing 10 and locating the recesses in the tube 46, through 

20 which a distributor pipe 50 protrudes, diametrically in rela- 
tion to each other, allows the tube 46 holding the filtration 
membranes to be centred in the filter housing 10 . The tube 46 
may also be fixed in the filter housing 10 with the aid of 
the distributor pipes 50. 

25 A fourth preferred embodiment is shown in Figs. 7 

and 8 . This embodiment is largely identical with the third 
embodiment. However, in this case holders comprising, for 
instance, a resin, are provided over the entire cross section 
of the two ends of the filtration membrane module. Said 

30 holders serve as membrane holders 30 and holders 31 for the 
tube 46 in the filter housing 10, the holders completely 
sealing the ends of the filtration membrane module, but not 
the filtration membranes. An opening provided in the wall of 
the filter housing 10 functions as outlet 42. 

35 In practice, a fluid to be filtered is fed through 

the inlet 22 into the filtration membranes 21 of the filtra- 
tion membrane module of the preferred embodiments. The fluid 
is able to pass the membrane wall, except for one or more 
components in the fluid which are unable to penetrate the 
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wall and which in this manner will be filtered out of the 
fluid. The part of the fluid that has penetrated the wall, 
the permeate, must now be discharged. This discharge occurs 
via the distributor openings 51 into the distributor pipes 
5 50 , after which the permeate passes from the distributor 
pipes 50, via recesses 52 into the distributor compartment 
40. The permeate can then leave the distributor compartment 
40 via the outlet 42. In the wall of the distributor compart- 
ment 40 , adjacent to the membrane compartment containing the 
10 filtration membranes, no recesses are provided other than for 
the distributor pipes 50. After the distributor pipes 50 have 
been mounted in the distributor compartment 40, the distribu- 
tor pipes 50 must seal said recesses 41. 

By means of the distributor pipes 50 and the 
15 distributor openings 51 it is achieved that the permeate 

flows to the distributor pipes 50 in the longitudinal direc- 
tion of the filtration membrane module, i.e. parallel to the 
filtration membranes, and not in radial direction to the dis- 
tributor compartment 40. This avoids the exertion of radial 
20 transverse forces on the filtration membranes, which could 

damage or squeeze the filtration membranes. This also greatly 
improves the rinsing process of the filtration membranes. 

In the preferred embodiments shown the distributor 
openings 51 are arranged in the distributor pipes 50 such 
25 that said distributor openings 51 are substantially directed 
in the longitudinal direction of the filtration membrane mod- 
ule and not in the transverse direction. This prevents fluid 
flowing to the distributor openings 51 in the circular direc- 
tion and thereby exerting a transverse force in the circular 
30 direction on the filtration membranes 21. 

As can be seen in Figs. 2, 4, 6 and 8, the number of 
filtration membranes increases in radial direction. Accord- 
ingly, the surface area of the distributor openings 51 in the 
distributor pipes 50 has to be increased in the radial direc- 
35 tion in order to prevent the possible formation of a radially 
directed permeate flow to the distributor openings 51. This 
is achieved by increasing the size of the distributor open- 
ings 51 in the distributor pipes 50 in radial direction 
starting from the centre of the filtration membrane module 
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outward. Alternatively, the number of distributor openings 51 
may be increased in said direction or one long distributor 
opening 51 may be provided in the distributor pipes 50, which 
opening widens in the aforementioned direction. This also 
5 improves the supply of rinsing fluid for cleaning the filtra- 
tion membranes. 

In order for the distributor pipes 50 to take up as 
little space as possible in the filter membrane module's cir- 
cular direction, while the distributor pipes 50 still possess 

10 sufficient cross -sectional area to discharge permeate, the 
distributor pipe 50 is chosen such that the dimension cross- 
wise with respect to the filtration membrane module is 
smaller than the longitudinal dimension. This means that more 
filtration membranes 21 can be accommodated in the filtration 

15 membrane module and the module may be designed smaller while 
the capacity remains constant. 

The invention must not be considered to be limited 
to the above -described embodiments. Within the scope of the 
invention and the appended claims, the filtration membrane 

20 module may be realized in a variety of embodiments, all 
encompassed by the invention's scope of protection. For 
instance, it is possible to introduce more than one distribu- 
tor compartment in the filtration membrane module. 
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CLAIMS 

1. A filtration membrane module comprising a filter 
5 housing (10) having a first connection (22) and a second con- 
nection (42), and being provided with a membrane compartment 

(20) in which is mounted a bundle of filtration membranes 

(21) , which filtration membranes (21) at both ends of the 
filtration membrane module are cased in membrane holders 

10 (30), characterized by minimally one distributor pipe (50) 
mounted transversely to the filtration membranes (21) and 
which is provided with minimally one distributor opening (51) 
to the membrane compartment (20) . 

2. A filtration membrane module according to claim 
15 1, characterized by minimally one distributor compartment 

(40) which communicates by means of a connection (22, 42), 
with the minimally one distributor pipe (50) . 

3 . A filtration membrane module according to claim 1 
or 2, characterized in that a distributor compartment (40) is 

20 provided which annularly surrounds the membrane compartment 
(20). 

4. A filtration membrane module according to claim 
1, 2 or 3, characterized in that the distributor compartment 
(40) is a pipe (45) located in the centre of the interior of 

25 the membrane compartment (20) . 

5 . A filtration membrane module according to claim 
1, 2 or 3, characterized in that the distributor compartment 
(40) is several pipes located in the centre and within the 
membrane compartment (20) . 

3 0 6. A filtration membrane module according to one of 

the preceding claims, characterized in that the minimally one 
distributor pipe (50) projects through or into the distribu- 
tor compartment (40) . 

7. A filtration membrane module according to one of 

35 the preceding claims, characterized in that when using more 
than one distributor pipe (50), adjacent distributor pipes 
(50) are turned in relation to each other and mounted paral- 
lel to the longitudinal axis of the filtration membrane mod- 
ule. 
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8. A filtration membrane module according to one of 
the preceding claims, characterized in that the cross section 
of a distributor pipe in the longitudinal direction (50a) of 
the filtration membrane module is larger than or equal to the 

5 cross section in the crosswise direction (50b) of the filtra- 
tion membrane module. 

9. A filtration membrane module according to one of 
the preceding claims, characterized in that the distributor 
openings (51) in the distributor pipes (50) extend substan- 

10 tially in the longitudinal direction of the filtration mem- 
brane module. 

10 . A filtration membrane module according to one of 
the preceding claims, characterized in that the surface area 
of the distributor openings (51) in the distributor pipes 

15 (50) increases radially outward from the centre of the fil- 
tration membrane module. 

11. A filtration membrane module according to one of 
the preceding claims, characterized in that the filtration 
membrane module is made from plastic. 

20 12. A filtration membrane module according to one of 

the preceding claims, characterized in that the membrane 
holders (30) are made from resin. 
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